ABSTRACT Many patients in low-income countries express preferences for high-quality health care but often end up with low-quality providers. We conducted a randomized controlled trial with pregnant women in Nairobi, Kenya, to analyze whether cash transfers, enhanced with behavioral "nudges," can help women deliver in facilities that are consistent with their preferences and are of higher quality. We tested two interventions. The first was a labeled cash transfer (LCT), which explained that the cash was to help women deliver where they wanted. The second was a cash transfer that combined labeling and a commitment by the recipient to deliver in a prespecified desired facility as a condition of receiving the final payment (L-CCT). The L-CCT improved patient-perceived quality of interpersonal care but not perceived technical quality of care. It also increased women's likelihood of delivering in facilities that met standards for routine and emergency newborn care but not the likelihood of delivering in facilities that met standards for obstetric care. The LCT had fewer measured benefits. Women preferred facilities with high technical and interpersonal care quality, but these quality measures were often negatively correlated within facilities. Even with cash transfers, many women still used poor-quality facilities. A larger study is warranted to determine whether the L-CCT can improve maternal and newborn outcomes.
very year in sub-Saharan Africa, 1.3 million women and newborns die in delivery or shortly thereafter.
1,2 For delivery complications to be managed effectively, women must deliver in facilities that have essential medicines and supplies, well-trained health care workers, and functioning referral systems. Studies of African maternity facilities have found extremely insufficient quality of routine and emergency care. 3 In Kenya only 5 percent of maternity facilities perform cesarean sections, only 49 percent have referral capacity, and many lack antibiotics and injectable anticonvulsants. 4 Beyond these technical components of care quality, many Kenyan facilities perform poorly in nontechnical interpersonal aspects of care, with 20 percent of women reporting that they experienced disrespect or abuse during delivery. 5 Many policy approaches to improving the quality of maternal care focus on the supply side-for example, by training providers or upgrading facility infrastructure and equipment. 6 Demand-side financing programs have focused on improving patient access to facilities through reducing costs or providing financial assistance in the form of cash transfers. 7, 8 Cash transfer programs have been used in low-income coun-tries to help poor women overcome barriers to reaching facilities, including defraying the costs of transportation and facility fees. Conditional cash transfers aim to overcome financial barriers and directly incentivize targeted behavior by making payment conditional on delivery in a health care facility.While cash transfer programs have increased delivery rates in such facilities and reduced rates of home births, they have not been shown to increase delivery rates in facilities that provide care of adequate quality. 7 Nairobi, Kenya, is a novel and important environment in which to study maternal cash transfers. The maternity provider landscape in Nairobi is complex, with hundreds of facilities that vary widely in terms of quality and cost. Maternity care seeking is fragmented and unplanned. Pregnant women often switch providers several times and choose a delivery facility very late in pregnancy. Many deliver in facilities they did not want or intend to use, and many deliver in extremely low-quality facilities. Consistent with previous literature on patients in low-income countries, [9] [10] [11] women in Nairobi express strong preferences for high-quality delivery care. However, women face many obstacles to delivering where they want, including difficulty choosing a provider in such a complex landscape, disagreement among family members about where to deliver, and arriving early enough in labor at their desired facility.
To determine whether cash transfers help women deliver where they want and in a highquality facility, we conducted a randomized controlled trial in Nairobi that used two types of maternal cash transfers. The transfers were designed based on innovations from behavioral economics. The first innovation was to apply a label to an unconditional cash transfer, stating that the cash was intended to help the woman deliver in the facility of her choice. These labeled cash transfers (LCTs) can increase the salience and perceived importance of the targeted behavior, which in turn reduces the probability that the money will be diverted to other expensessuch as more immediate household needs or purchases that a spouse would prefer. 12 The second innovation was to design a conditional cash transfer that incorporated a "precommitment." In this intervention, women received the LCT plus an additional cash transfer if they delivered in a facility to which they had committed during pregnancy, a transfer we call the "L-CCT." Precommitment encourages active decision making in complex choice environments (where final decisions are often postponed or avoided) by incentivizing earlier, more deliberate planning and thought. 13 Our randomized controlled trial tested whether maternal cash transfers, enhanced with lowcost "nudges" (a label and a precommitment), can help women deliver where they want and can, in turn, increase their use of high-quality delivery facilities and improve their experience of quality of care during delivery. This study is among the first to apply behavioral economic innovations to maternal cash transfers in lowincome countries and rigorously measure the impact of cash transfers on the quality of the delivery facility used. While a number of demand-side financing programs have increased utilization of maternity facilities, most have not demonstrated improvements in maternal and newborn health. 7, 8 A common explanation is the poor quality of available maternity care, but evidence for this explanation is largely unavailable, 14 and few studies have attempted to make innovations in the design of cash transfers to enhance their impact. Our study seeks to fill this gap and help policy makers improve the design of financial assistance for maternal and newborn health.
Study Data And Methods
Setting And Policy Context Like many urban areas in low-income countries, Nairobi has grown rapidly, with a proliferation of informal settlements ("slums") surrounding the city. High-quality maternity facilities are typically located outside of slums, which means that potentially costly travel is required to reach them. Delivery-related morbidity and mortality in the Nairobi slums are particularly high, despite the fact that more than 80 percent of women deliver in a health care facility, rather than at home or with a traditional birth attendant. 15 This study was conducted with pregnant women living in twenty-four neighborhoods in Nairobi's slums, roughly 12-15 kilometers from the city center.
Nairobi has hundreds of maternity facilities, including a wide variety of public, private forprofit, and private nonprofit facilities. The Kenyan public health system includes "health centers" and "dispensaries," which offer basic maternity care; "secondary referral hospitals," which are the first level of referral hospital and should be able to perform cesarean sections; and "tertiary hospitals," which provide the highest level of care. Private providers are also varied, ranging from very small facilities (sometimes in a provider's home) to large, well-equipped private tertiary hospitals. Nairobi also has nonprofit facilities known as "mission" facilities, which are run by religious organizations or NGOs. Kenya has a national policy of free delivery in public facilities, but patients often pay some fees there-usually in the form of ancillary fees for food and so on.
Study Participants And Interventions The study took place in the period February-September 2015. Pregnant women in months 5-7 of gestation were recruited through community recruitment events, community health worker listings, and snowball sampling. Surveys were conducted at the woman's household at baseline (months 5-7 of gestation), midline (month 8) and endline (2-4 weeks after delivery). Sections I and II of the online Appendix discuss recruitment, survey procedures, and data entry. 16 The baseline survey captured demographic information, pregnancy history, and plans for delivery. Women listed all of the facilities they were considering for delivery and ranked them according to several measures of perceived quality and by their desire to deliver there. The women were asked again about their preferences and perceptions at midline. A random subsample of 25 percent of the women received a shorter version of these surveys that excluded questions about facility perceptions. This allowed us to explore and control for potential effects of extensive questioning about preferences on delivery facility choice. Endline surveys included detailed questions about the quality of care experienced during delivery.
We surveyed 553 women at baseline, 459 at midline, and 454 at endline. The primary reason for attrition was temporary relocation to be with family members. Of the 454 women followed to endline, 1 died, and 21 experienced a neonatal death and were not asked to complete a survey. Another 14 delivered either on the way to the facility or at home, with a traditional birth attendant, or could not remember where they delivered. Thus, our final sample consisted of 418 women.
Pregnant women were randomly assigned at baseline with equal probability to the control arm (women in this group received no cash transfer), the arm with an LCT, or the arm that received the LCT and a conditional cash transfer (L-CCT). Random assignment was stratified by gestational month, whether or not this was the woman's first pregnancy, neighborhood, and survey type. The LCT was 1,000 Kenyan shillings (roughly US$10) and was provided with the following message: "This is intended to help you deliver in the facility where you want to deliver." Women in both intervention arms were given the transfer in the eighth month of gestation. At that time, women in the L-CCT arm were asked to commit to using a particular delivery facility and state a backup option in case of an emergency. Another transfer of 1,000 Kenyan shillings was given at endline to those women who delivered at their precommitted facility. A detailed description of our recruitment, survey, intervention procedures and stratification, and an analysis of attrition are available in Appendix Exhibits 1-5 and Sections I-V.
16
Facility Survey Most assessments of the facilities used by study participants for delivery were conducted in the period June-November 2016, but assessments of four facilities were conducted in June 2017. Seventy-nine of the ninety-two facilities where women in the analysis sample delivered were in Kiambu or Nairobi County and were targeted for assessment; sixtyfour facility assessments were completed. The primary reasons for noncompletion were facility administrative delays and permanent facility closure.
We developed the assessment instrument based on similar tools previously validated in low-income countries. The assessment consisted of interviews with facility staff members and direct observation of the facility's supplies, records, and physical structure and condition. The assessment instrument contained modules on staffing, essential supplies, and referral systems and process measures of routine and emergency care (Appendix Sections VI and VII contain more detail on the assessment instrument).
Outcome Measurement And Analysis The first outcomes we report are whether the mother delivered at the facility she most wanted and perceived as having the highest quality, and whether the cash transfers influenced the mode of transport or distance traveled to the facility.
We also report outcomes based on women's perceptions of the quality of care during delivery. Measures of patient-perceived technical quality of care at the facility were based on Likert scales and capture the mother's perception of the availability of drugs, supplies, and equipment; knowledge and competence of the health care workers; and cleanliness of the facility. Measures of patient-perceived nontechnical quality included an
We found important improvements in women's use of highquality delivery facilities as a result of the cash transfers.
indicator for any experience of disrespect or abuse, as well as Likert scales for the communication skills, friendliness, and respectfulness of health care workers. All Likert scale variables were converted into binary variables, with 1 used to indicate good or excellent quality, as described in Appendix Section VIII. 16 Technical and nontechnical quality indices were constructed by taking the average of all individual components.
Our outcomes also included whether the delivery facility met the standards for care in three domains-routine, basic emergency, and comprehensive emergency care-for both obstetric and newborn care. These measures were based on performance indicators that have been defined in the literature on maternal and newborn care, which were contained in the facility assessments. 17 Routine care includes indicators such as whether infection control is practiced and partographs (graphical records used to monitor labor progression) are routinely used. Basic emergency care captures practices that all facilities should provide, such as parenteral antibiotics. Comprehensive emergency care includes both basic and more specialized care, such as cesarean sections and oxygen administration, that only secondary and tertiary referral hospitals are expected to provide. Precise definitions of each quality standard are provided in Appendix Exhibit 7 and Section VII. 16 We created six binary outcome variables that indicated whether the woman delivered in a facility that met the standards for each of the three domains, separately for obstetric and newborn care.
Our final analysis used a forest plot to explore associations between women's perceptions of nontechnical quality and measures of facility quality, facility level, and ownership type. Coefficients were generated from ordinary least squares regressions of the nontechnical quality index on facility-level variables, as described in Appendix Exhibit 13. 16 We ran multivariate ordinary least squares regressions of our outcomes with binary variables for the treatment arms as the main independent variables and stratification variables adjusted for. We clustered standard errors at the facility level for outcomes that varied only by facility. Appendix Exhibits 11, 12, and 14-16 present the results of several sensitivity analyses, including logistic regressions and multiple imputation for women with missing data on facility quality. 16 Ethical Approval And Trial Registration And Implementation The study was approved by Institutional Review Boards at AMREF Health Africa and the Harvard T. H. Chan School of Public Health. Implementation of the randomized controlled trial was conducted in collaboration with Jacaranda Health, and facility assessments were conducted in collaboration with Innovations for Poverty Action-Kenya. The trial was registered in the AEA RCT Registry (Trial No. AEARCTR-0000563).
Limitations Our study had a number of limitations. First, this was a pilot study with a modest sample size that was further limited by attrition, which constrained our statistical power. The analysis was thus unable to explore differences in impact between the two types of cash transfers, and our results focused on comparisons of each cash transfer type to the control arm. Statistical power to potentially detect small or modest benefits of the cash transfers was also constrained. While attrition in the L-CCT arm was somewhat lower than in the other arms-and reasons for attrition differed somewhat across arms-we found no systematic differences across arms in the characteristics of women in the analysis sample. However, unmeasured confounders resulting from attrition may have caused bias. Furthermore, the scope and timeline of the project did not allow for a population-representative sample to be recruited, so our sample might not be fully representative of women in the Nairobi slums.
Second, since the L-CCT intervention bundled a cash transfer and a precommitment feature, we are unable to say conclusively how much of the overall impact of the L-CCT was caused by each of these features. In other work, we found evidence that the L-CCT did not increase overall spending and led to earlier and more comprehensive planning for delivery than was the case in the control arm, which suggests that the precommitment feature is important. 18 The design of the L-CCT is similar to that of cash transfer programs combining cash payments during delivery with conditional payments after verification of targeted behavior. 8 Cash transfer programs that aim to improve maternal and newborn health must foster the increased use of technically competent care.
Finally, our study could have only limited relevance to rural areas, where home delivery is more common and choice of providers more limited. Our results are relevant to urban populations where facility delivery is the norm and state capacity for regulation is limited. Such populations are a high priority for maternal and newborn health policy, as nearly a billion people worldwide live in urban slums, and deliveryrelated mortality and morbidity are particularly high in these populations. 19 
Study Results
On average, women in our analysis sample were 25.5 years old and pregnant with their second child (Exhibit 1). Nearly 90 percent of the women were married, and 68 percent had had some secondary or postsecondary schooling. Sixty percent reported that they could not afford 1,000 Kenya shillings (roughly US$10) for treatment or medicine if someone in the household became ill, but the great majority reported having an improved source of drinking water, improved toilet facility, electricity, and mobile phone. Women in the L-CCT arm were somewhat more likely than those in other arms to be followed to endline, but characteristics of the sample appeared to be balanced, and the few significant differences across arms do not suggest any systematic bias (see Appendix Exhibits 1-4). 16 At baseline, women were considering an average of 2.9 facilities for delivery (Exhibit 1). Seventy percent of the women most wanted to use the facility that they ranked highest in perceived overall quality. Most women also reported a preference for delivery at the facility they perceived to be best able to handle complications and to have the friendliest staff.
Last-minute decisions and deviations in delivery facility choice were common in our sample. Only 59 percent of women in the control arm delivered in a facility that they had been considering in their eighth month of gestation (Exhibit 2). The L-CCT increased this probability by 18 percentage points. Only one-third of the women in the control arm delivered in their mostwanted facility, and the L-CCT increased this probability by 14 percentage points. The L-CCT also significantly increased the probability of delivery in the facility that was perceived to have the highest quality and that was perceived as best able to handle complications. The LCT had no significant positive effect on these outcomes and even had a negative effect on delivery in the most wanted facility.
Women in our sample appeared to face significant constraints to traveling outside of their neighborhood for delivery. Of the women in the control arm, 22.5 percent delivered within two kilometers of their neighborhood, and 30 percent walked to their delivery facility (Exhibit 2). The L-CCT reduced the probability of delivering at such a close location by 10 percentage points and reduced the probability of walking to the delivery facility by 12 percentage points. The LCT had no significant impact on transportation mode and had a negative impact on the probability of delivery within two kilometers of the woman's neighborhood. Very similar results were found in the sensitivity analysis using logistic regression (Appendix Exhibit 11). 16 In all three study arms, overall reports of perceived technical quality were high (Exhibit 3). The LCT had no significant effect on patientreported technical quality. The L-CCT had inconsistent effects on women's perceived technical quality and virtually no effect on the overall index.
The LCT did not have a significant effect on the overall index of nontechnical quality (Exhibit 3). The L-CCT significantly increased both the prob-
Exhibit 1
Study participants' characteristics at baseline and the facility they preferred for delivery, in Kenya ability of reporting good communication skills by the health care workers (by 14 percentage points) and the overall nontechnical quality index (by 7 percentage points). Both the LCT and the L-CCT had a significant effect on the probability of not experiencing abuse or disrespect-a change of 7 percentage points, which equates to nearly a 40 percent reduction in disrespect and abuse.
Mean or percent

Participants' characteristics
Based on our technical assessment, overall facility quality was quite poor, with only 48 percent of facilities meeting standards for routine obstetric care and 28 percent or fewer meeting standards for the other dimensions of care quality (see Appendix Exhibit 8) . 16 Of the women in the control arm, 56.4 percent delivered in a facility that met routine obstetric care standards, 33.6 percent delivered in a facility that met basic emergency obstetric care standards, and 31.8 percent delivered in a facility that met comprehensive emergency obstetric care standards (Exhibit 3). We found no significant effects of either intervention on the quality of facilities used for obstetric care.
Regarding the assessed quality of newborn care, 48.2 percent of women in the control arm delivered in a facility that met standards for routine newborn care. Both the LCT and the L-CCT significantly increased that fraction: 62.7 percent of women in the LCT arm and 58.2 percent of women in the L-CCT arm delivered in such a facility.
Roughly a third of the women in the control arm delivered in facilities that met standards for basic emergency newborn care, and 30 percent delivered in facilities that met the standards for comprehensive emergency newborn care. The LCT did not change these percentages significantly, but the L-CCT increased both of them significantly, by about 15 percentage points. Compared to the control arm, both the LCT and the L-CCT decreased the probability of delivering in a mission facility. Appendix Exhibit 9 presents the impact of the LCT and L-CCT for each individual component of assessed facility quality. 16 We found similar results in sensitivity analyses when we used logistic regression and imputed missing values for facility quality. These results are found in Appendix Exhibits 12 and 14.
16
Exhibit 4 explores associations between the patient-reported nontechnical quality index and indicators of facility-assessed quality. Women delivering in facilities that met standards for comprehensive emergency obstetric care reported 9.5 percentage points lower nontechnical quality than women delivering in other facilities-a significant difference. We found a similarly significant negative association between nontechnical quality and delivering in a facility that met standards for basic emergency obstetric care. Nontechnical quality of care was not significantly related to routine obstetric care or any of the dimensions of newborn care quality. Women who delivered in the lowest level of health facilities reported 7.2 percentage points higher nontechnical quality than women who delivered in higher-level facilities.
Discussion
We found that a cash transfer that incorporated both labeling and precommitment (the L-CCT) increased the probability that women would deliver in facilities they wanted and in facilities that met standards for routine and emergency newborn care. The L-CCT also induced women to travel farther outside of the slums for delivery and increased women's reports of nontechnical quality experienced during delivery. Notably, our estimates show large reductions in the experience of disrespect and abuse, a primary objective of the modern maternal health policy agenda. 20 However, the L-CCT did not significantly cause women to increase their likelihood of using higher-level facilities, facilities that met standards for assessed obstetric care, or facilities with higher overall patient-perceived technical quality. These promising but mixed results suggest that a larger study of the L-CCT, with more 363 respondents, because some delivery facilities could not be assessed. *p < 0:10 **p < 0:05 ***p < 0:01 power to detect improvements in quality and health outcomes, is warranted.
Previous studies of LCTs in low-income countries have found significant effects on parental investment in children's education and financial savings. 12, 21 The LCT in our study did lead to some improvements in quality-such as an increase in the use of facilities that met standards for routine newborn care and decreases in disrespect and abuse-but had no significant effects on other outcomes.
While the L-CCT appears to be beneficial along a number of measured outcomes, it could be challenging to administer at scale. However, the use of mobile phone platforms to transfer money should increasingly diminish the cost and complexity of administering cash transfer programs-including making it easier to verify care-seeking behavior. Ninety-six percent of Kenyan households have access to an M-Pesa mobile money account, 22 and such platforms are increasingly used to deliver cash transfers. 23 We found important improvements in women's use of high-quality delivery facilities as a result of the cash transfers, but many women are still delivering in extremely low-quality facilities. Notably, only about half of the women in the control arm delivered in a facility that met even minimal standards for routine obstetric care, such as practicing proper infection control. Furthermore, the interventions did not increase the use of facilities that provided acceptable emergency obstetric care, which is an important link in the pathway between demand-side financing policies and maternal morbidity and mortality. This result could be because women have stronger preferences for facilities that can provide high-quality care for their newborns than for facilities offering such care for themselves. It could also be because, as demonstrated in Exhibit 4, women face some trade-offs with respect to the quality of emergency obstetric care and the interpersonal aspects of patient treatment within facilities. If women have strong preferences for kind and respectful care, this could limit the ability of demand-side financing mechanisms to encourage delivery in more technically equipped facilities. Women may also lack information about technical facility quality, so cash transfers may need to be combined with reliable information. Finally, the cash transfers might not have been large enough to help women reach the highest-quality care.
Conclusion
Poor quality of maternity facilities in low-income countries is a primary driver of maternal and newborn mortality.We found that cash transfers designed with both labeling and precommitment (an L-CCT) can increase the use of higher-quality delivery facilities and lead to improvements in women's experiences of interpersonal quality of care. However, the majority of patients continue to deliver in very low-quality facilities. Cash transfer programs that aim to improve maternal and newborn health must foster the increased use of technically competent care. Improving both technical and nontechnical aspects of care should be a policy goal, and women should not be forced to choose between these two important priorities when they give birth. ▪
Exhibit 4
Factors associated with patient-reported nontechnical quality of delivery facilities in Kenya SOURCE Authors' analysis. NOTES The figure shows the results of ordinary least squares regressions of the nontechnical quality index on the independent variables shown. The coefficients in the figure can be interpreted as the percentage-point difference in the nontechnical quality index for women who delivered in facilities with versus without the characteristic shown in each row. The error bars indicate 95% confidence intervals. Bars that do not cross 0 on the coefficient axis indicate a significant relationship between the index and the relevant independent variable. The results are for respondents to an endline survey (that is, two to four weeks after delivery) who reported delivering an infant in a health facility. Data on facility quality (collected through facility assessments) on emergency obstetric care (EmOC), emergency newborn care (EmNC), obstetric care (OC), and newborn care (NC) are available for 363 women. Data on facility level and ownership are available for 418 women. See Appendix Sections VII and VIII and Appendix Exhibit 7 for details on the construction of dependent and independent variables (see Note 16 in text). See Appendix Section IX for details on regression specification (see Note 16 in text). Coefficients from this exhibit are presented in Appendix Exhibit 13, and a version of this exhibit with missing values imputed is presented in Appendix Exhibits 15 and 16 (see Note 16 in text). *p < 0:10 **p < 0:05
